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Figure 1 (A-F) 

Construct Forms Comprising at Least one Single-Stranded 

Region 
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Figure 2 (A-F) 
Functional Forms of the Construct 
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Figure 3 (A-C) 



Three Constructs with an RNA Polymerase 
Covatntiy Attached to a Transcribing Cassette 
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Figure 4 (A-C) 



Constructs with Promoters 
Endogenous RNA Polymerase 
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M13mp18. Seq Length: 7250 

, MTOCTACTA CTATTAGTAG MTPGATGOC ACCTTTTCAG CTCGCGCCCC 

51 maTCAAAAT ATAGCTAAAC AGGTTATTGA CCATTTGCGA AATGTATCTA 

101 ATQ3ICAAAC TAAATCTACT CGITCGCAG* ATTGGGAATC MCTGTTACA 

151 TO3AATGAAA CTTOCAGACA CC6TACTTTA GTTCCATATT TAAAACATGT 

20 1 TGAQCTATAQ CACCACATTC AGCMTTAAG CTCTAAGCCA TCCGCAAAAA 

251 TGACCTCTTA TCAAA^G CAATTAAAQG TACTCTCTAA TCOGAOT 

301 cmm^Tcr ggtidgcitt ga*ocg*a ttaaaacgcg 

as , atatttgaag Tcrrra^ merer™, tctttttgat gcaatccgct 

40 , TTQCTTCTCA CTATAATAGT G^OGTAAAG AOCraATTTT TGATTTATGG 
461 TCATTHTCGT TTTCTGAACT GTTTAAAGCA ATTCAATGAA 
501 TATTTATGAC GATTOCQCAG TATTOGflOQC TATOCAGTCT AAACATTTTA 
5S1 CTATTACOCC C1CTGGCAAA ACTTCTTTm CAWGCCTC TCGCTATTTT 
601 GG7TTTTATC GTCGTCTCGT AAA^GGGT TATCATAGTG TTGCTCTTAC 
65 , TATGOCTOGT AATTCCTTTT GGCGTTATGT ATCTQCATTA GTPGAATSTG 
701 GTATTOCTAA ATCTCAACTTG ATGAATCTTT CTACCTGTAA TAATGTTGTT 
751 COGTTAGTTC GTTTTATTAA CGTAGATTTT TCTTCCCAAC GTCCTGACTG 
801 GTATAATCAG CCAGTTCTTA AAATCQCATA AGGTAATTCA CAA7GATTAA 
851 AGTTGAAATT AAACCATCIC AA3XCAATT TACTACTOGT TCTCGIGTTC 
901 TOGIC^ AAGCTTATT CACIGAATGA GCAGCmGT TAGGTTGATT 
9B , TCGGTAATGA ATATCCGGTT CTTGTCGAAG ATTACTCTTG ATGAAGGTCA 
,001 GDCV3DCTAT (X3Xir^ TGTACACCGT TCATCTGTCC TCTTTCAAAG 
1051 TTCGTCAGTT CQGTTCCCTT ATGATTOACC GTOGCGCCT CGTTCCGGCr 
1101 AAjGTAACATG C^GKG CGGATnCG* CACAATTTAT C«33CGA^ 
1151 TACAAATCTC CGTTGTACCTT TGTTTCGCGC TTGGTATAAT CGCIGDGGGT 
1201 CAAAGATGW3 TGTTTTAGTG TATTCTTTCG CCICTTTOGT TTTAGGTTGG 

Figure 5 



M13mpV8 Nucleic Acid Sequence 
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m1 rcxnCSTA OCGCKTWC GTATmACC CGnTAATOG WACnCOC 

„„, Aroww ar CTTTAarcr <««cc>cr a^mnB ctaccocgt 
„„ tosai^ tcnxocio cn**^ cgmocgca AA«mrr 
^aocc oooaB-r atatogtta hot** 

„ 5 , atot^ xatt^ cgcaactatc bbaIow* to™*- 

, so , ATOCOCG AA^^T TACAATTAAA GGCKCTm 

,„, TTTTTCGW3A TTTTCAACGT GAAWATTA TTATTCGCAA 

™cm«* ™««nc tattctcact 

, 6S , TGTTTAGCAA ACO«T« ««AA™ TTTACTA*CG 
, 70 , a^CAAAKT TTAGATCGTT «SCTA«A TO***™ cmMB 
«^ A«^ TT^CGGTACA 

^X^A TTGGGCTTCC TATCCCTG*A AA^ — » 

... *«— — ' 

_ ATflnAnCT A -nTO33Xr ATACTTATAT CAACCCICTC 

190 1 CK^GWOjG TCftXACACCT ATU«**~ 

.■^TTPT TACTGAGCAA AADXGCTA ATCCTAATCC 

,951 GSCGGCftCTT ATOCQCCTOG TAUW**^ 

oo , CTCTTAATAC ^ 

205 , ««» ™«« 

„., OW^ «*<«™» ^ 
tlll TATQ*CGCTT TAAAT1CMSA 

220 , ACCCCGTWA A— «»»« ~ 

^ ^ ~A = 

, „«« — «— 
„0, H33nCTGGT .sascra, 

235 , ^3^33 «—« «-«» SraaHOT TCCTro3r 

^aaatTCT AATAACCGGG CTATONXGA 

240 1 GATTTTGATT ATGAAAAGAT <*CAAACGCT AATAAGGGGG 

,^03330 TACAGICTCA OQCTAA*GGC AAACTTGAT. 
2451 AMTGOCGAT GAAAAOIGC 

Figure 5 
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2501 CIGiaSTAC TGATTACGGT GCTGCTATOG ATGGTTTCAT TOGTGACGTT 
25S1 TC0Q3XTTC CTAATOSTAA 7GGTGCTACT GGTCATTTTG CTGGCtCTM 
2601 TTOOCAAATG GCICAAGTOG GTG*mGA TAATTCACCT TTAATGAATA 
2651 ATTTCCGTCA ATATTTACCT TCCCTDCC1C AATCG6TIGA ATGTCGCCCT 
2701 TTTGTCTTTA GOGCTGGTAA AGCATATGAA TTTTCTATTG ATTGTGACAA 
2751 AATAAACTTA TTOCGIGGTG TCTTTGCGTT TCTTTTATAT GTTOCCACCT 
280, TTATGTATGT ATTTTCTACG TTTGCTAACA TACTG06TAA TAAGGAGTCT 
2851 TTATCATGCC AGTTCTTTTG GGTATTCCGr TATTATTGCG TTTCCTCGGT 
2901 TTCCTTCTGG TAACTTTGTT CGOTHG CTTACnTTC TTAAAAAGGG 
295 1 CTTCGGTAAG ATAGCTATTG CTATTTCATT GTnCTTGCT CTTATTATTG 
3001 GGCTTAACIC MTTCTTGTG GGTTATCTCT OGATATTAG OGCICAATTA 
3051 C0C1CTGACT TFGTTCAGGG TGTTCAGTTA ATTCTCOCGT CTAATCCGCT 
31 01 TCOCTGT1TT TATGTTATTC TCTCTGTAAA GGCIOCTATT TTCATTTTTG 
3151 AOGTTAAACA AAAAATCGTT TCTTATTTGG ATTCGGATAA ATAATATGGC 
3201 TGTTTATTTT GTAACTOGCA AATTAGGCIC TOGAAACCG CTOGTTAGCG 
3251- TTGGTAAGAT TCAGGATAAA ATTGTAGCTG GGTGCAAAAT AGCAACTAAT 
3301 CTTGATTrAA GGCTTCAAAA OOCCCGCAA GTOGQ3AGGT TCGCTAAAAC 
335 , QXTCGCGTT CTTAGAATAC CGGATAAGOC TTCTATATCT GATTTGCTIG 
3401 CTATP3GGOG GGGTAATGAT TCCWCGAATG AAAATAAAAA CGGCTTGCTT 
3451 GTTCTOGATC A3IG0GGTAC TTGGTTTAAT ACOCGTTCTT QGAATGATAA 
3501 G3V^G CCGATTATTG ATTQGTTTCT ACTGCICGT AAATTAGGAT 
3551 GQGATATTAT TITTCTTGTT CAGGACITAT CTATTCnUA TAAACAGQQG 
3601 OGTTCTOCAT TAGCIGAACA TGTTGTTTAT TGTOGTCGTC TGGOCAGAAT 
3651 TACTTTACCT TTTCTCGGTA CTTTATATTC TCTTATTACT GOOCGAAAA 
3701 TGCCTCTGDC TAAATTACAT GTTGGOGTTG TTAAATATGG CGATTCTCAA 
3751 TTAAGCCCTA CnSTTGAGOG TTGGCTTTAT ACTGGTAAGA ATTTGTATAA 
3801 OGCATATGAT ACTAAACAGG CTrTTTCTAG TAATTATGAT TCCGGTGTTT 

Figure 5 
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attcttattt a^at ttatcacacg gtcggtattt caaaccatta 

3851 ATrAACTAAA ATAATATTGA AAA**™ 

3901 TV**™* ATCAGCATTT ACATATAGTT 

4001 ~ ^ ^ «— * atctaagcta 

4051 ^ ^ <— ATTAATTAAT — 

4151 TACAGW<L*-« aaatgtaatt AATTTTGTTT 

on, attaaaaaag gtaattcaaa tgaaattgtt AAA 

;;;; ~ — 

aattttoDCTC TOCGCGATTT TCTAACTTGG TATTCAAAGC MTCAQ333R 

:; „ ^ a— = ~ 

4<5 , GCTAATAATT TTGATMTOST nffCMIT C^CCATM 

TMKCM.0 MTC^TT ATATR3ATGA .^CCA™ TCIOATMTC 
^1 TQATMTTCC «*n» "T ««« « 

: n i— — — 

«^T**A rrrrrrAATACT TCTAAATCCT 
tttmTACGA GTTGTCGAAT TGTTTGTAAA GTCTAATAG 

— — — ™ 

- — " -~ ~ — 

„ n m AACIGAOCAG ATATTGATTG AGGGTTTGAT ATTTGAGGTi 
4801 AACTCKX^ ^^rr CTC«3DGTCG C/CTGTTCCA 

c /arCTTTAGA TTTTTCATTT GCTGCTOGCT CIC*3CG.^ 

<90 , „ „ a**** ™ ~-» 

- ™— a ~ — ™ 

5001 TAAAGACTAA TAGCCATTCA AAAATATTGT CTGTOCC^ 

5001 TaTfTCTGTT G3XPGAATG TGCCTTTTAT 

.... crTTCAGGTC AGAAGGGTTC TATCTCTGTT 

~ „ — = = 

„., CWTlGteCG TCAAAATGTA «*««» 

Figure 5 
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5201 ATQQCIt-GCQ • GTAATATTGT TCTGGATATT AOCAGCAAOQ CCGATAGTTT 
5 25 1 GAGTTCTCT flCTCflGGCAA GTGATCTTAT TACTAATCAA AGAAGTATTC 
5.301 CTACAAOQGT TAATTTGCGT GATOGACAGA CTCTTTTACT CGGTGGOCIC 
5351 ACTGATTATA AAAACACTTC TCAAGATTCT GGCGTACOGT TOCIGTCTAA 
5401 AATCCCTTTA ATOGGOCTDC TGTTTAGCTC COGCTCTGAT TOCAAOGAGG 
5451 AAAGCACGTT ATAOGTGCTC GTCAAAGCAA CCATAGTACG CGOCC1GTAG 
5501 OGGCGCATTA AG3Q0GGCG3 GTGTOGTOGT T/CGCGCAGC GTGAOOGCTA 
5551 CACnOXAG aSOOCTAGOG CCCGCTOCTT TCGCTTTCTT CCCTTCCTTT 
5601 CICGOCAOGT TOGOCGGOT TOCOOGTCM GCTCTAAATC G3QQQODX 
5651 TTTAGGGTTC CGATTTAGTG CTTTACGGCA CCTOGWXCC AAAAAACTTG 
5701 ATTTOGGTCA TOGTTCAOGT AGTOGQXAT CGOOCTGATA GACGGTTrrT 
5751 CQXCTTTCA CGTIGGAGIC CACGTTCTTT AATAGTCGAC TCTTGTTCCA 
5601 AACTGGAACA ACACTGAAOC CTATCTOQQG CTATTCTTTT GATTTATAAG 
5851 Q3ATTTTG0C GATTTCGGAA CCACCATCAA ACAGGATTTT CGCCIGCTOG 
5901 GGDAAACCAG OTGGAOOGC TTTXTOCAAC TUCTCASGG Q3AGGCGGTG 
5951 AAG3GCAATC AGCIGTP3CC CGTCIOGCIG GTCAAAAGAA AAAOCACOCT 
6001 Q30QXCAAT AOGCAAACOG OCTCICCCOG CGOGTIGGX GATTCATTAA 
6051 TOCWXTOGC AOGACAGGTT TOOOGACTGG AAAQCGQGCA GTCAGDGCAA 
6101 CGCAATTAAT GTCAGTTAGC TCACTCATTA GCCKCCCtG GCTTTACACT 
6151 TTATQCTTOC Q3CTOGTATG TTGTGTOGAA TTGIGAGCGG ATAACAATTT 
6201 CAOVCAGGAA ACAGCTATCA CCATGATTAC GAATTOGAGC TCGGTAOCCG 
6251 GCGATCCICT AGAGTOGAOC TOCAGGCATC CAAGCTTGGC AC1GGCCGTC 
6301 GTTTTACAAC GTOGIGAOG GGAAAAOQCT GGCGTTACCC AACTTAATCG 
6351 OCTTCCGCA CAATCCOCTT TOGXAGCIG GOGTAATAGC GAAGAGGOCC 
6401 GCACCGATOG OOCTTOCCAA CAGTTOCQCA GDCIGAATOG GGAATOGOQC 
6451 TTTOXIGGT . TTO033SA0C AGWG33GTC CCGGAAAGCT GGCTGGASTCi 
6501 OGATCTTOCT GAGGXGATA CGGTOGTOGT CCCCICAAAC TOGCAGATQC 

figure 5 
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6551 AOGGTTAOGA TOOGGOCATC 

6601 MTOCGOCGT TKSTTCOCAC 

6651 ATTTAATGTT GA1GAAW3CT 

6701 TTCATGGCGT TCCTATTGGT 

6751 ADGCGAATTT TAACAAAATA 

6801 AQflATCTTCC TGTTTTTGGG 

6 851 GATR^CATG CTAGTTTTAC 

6901 CX^GaCTUTC AGGGAATCftC 

6951 GCTAOOCTCT CCGGGATGAA 

7001 TGATQSTGAT TTGACTGTCT 

70 51 CTACACATTA OCAGGCATT 

7101 TTTTATCCTT GCXTITGAAAT 
7151 TCATAATGTT TTTGGTACAA 



TASAOCAAOG TAAOCTATOC CATTPCGGTC 

AOGGGTTGTT ACTOQCTCAC 

QQCT/CAGGA fiGGCCfiGPCG CGAATTATTT 

TAAAAAATGA GCTGATTTAA CAAAAATTTA 

TTAACGTTTA CAATTTAAAT ATTTQCTTAT 

GCTTTTCTGA TTATCAACOG GGGTACATAT 

GATTAJOCXaTT CATCGATTCT CTTGTTTGCT 

CTGATAGOCT TTGTAGATCT CTCAAAAATA 

TTTATCAQCT AGA^DQGTTG AATATCATAT 

OOQ3XTTTC TCACOCTTTT GAATCTTTAC 

GCATTTAAAA TATATGAGGG TTCTAAAAAT 

AAAQQCTTCT OOOGCAWG TATTACAQQG 
OCGATTTAGC TTTATGCTCT GK3GCTTTAT 



Figure 5 



M13mp18 Nucleic Acid Sequence 
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COMPLEMENTARY TO M13 



POSITION 
645 


5. • 3' 

AQCAAGOCTATCATA 
• 


POSITION 
631 


M13/ 1 


615 


AOGAOGATAAAAAOC 


601 


M13/2 


585 


TTTTGCAAAAGAAGT 
* • 


571 


M 13 /3 


555 


AATAGTAAAATGTTT 
• • 


541 


M 13M 


525 


CAATACTGOGGAATG 
• * 


511 




495 


TBAATOOCOCTCAAA 


481 


M13/6 


465 


AGAAAADGAGAATGA 
* * 


451 


M13/7 


435 


CAGGCTCTTTACXXTG 
* 


421 


Mi3'B 


405 


^5^AAAQDQGATTGC 


391 


M13/9 


375 




361 


M13/IO 



COMPLEMENTARY TO SS PHAGE DNA 



POSITION 
351 


5* * 3' 
ATATTTGAAGTCTTT 


posmoN 

366 


M13/II 


371 


• • 

TCmTTGATGCAAT 


386 


M13/12 


391 


* * 

CT ATAATACTCAGGG 
• • 


406 


M13/13 


411 


TGATTTATGGTCATT 


426 


M13/14 


431 


• * 

GTTTAAAGCATTTGA 


446 


M13/15 


451 


TATTTATGACGATTC 


466 


M13/I6 


471 


• * 

TATCGAGTCTAAAGA 


486 


M13/17 


491 


• 

CTCPGGCAAAACTTC 


506 


M13/I8 


511 


* « 
TCGCTA1 1 rTGGTTT 


526 


Mi3'19 


531 


AAACGAGQGTTATCA 


546 


M 1 3/2 0 



Figure 6 



Primers for ttudeic Acid Production 
Derived from Ml3mp18 Sequence 
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Figure 7 

Appropriate M13mp18 Restriction 
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Lane V from calf thymus + Taq digested mp18 amplification reaction 
Lane 2- from Taq digested mp18 amplification react.on 
Lane 3: from calf thymus amplication reaction 
Lane 4: 0X174 Hinfl size marker 



Figure 8 
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Lane 1: no template 

Lane 2: mp18 template, phosphate buffer 
Lane 3: Mspl/pBR322 size marker 
Lane 4: mp18 template, MOPS buffer 



Figure 9 
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Top= (+) Template 
Bottom= (-) Template 

Lane 1: phosphate buffer 
Lane 2: MES 
Lane 3: MOPS 
Lane 4: DMAB 
Lane 5: DMG 

Lane 6: pBR322/Mspl size marker 



Figure 10 



Appln. No. 10/718,391 
Amendment filed April 17, 2008 
Reply to Office Action of March 28, 2008 
Annotated Sheet 



Lane 1 : DMAB buffer, no template 
Lane 2: DMAB buffer, mp18 template 
Lane 3: DMG buffer, no template 
Lane 4: DMG buffer, mp18 template 
Lane 5: No reactjon 
Lane 6: 200 ng Taq I digested mp18 
size marker/positive control 




;t -2 3 4 5 6 
4 * n * 




Figure 11 



Appln. No. 10/718,391 
Amendment filed April 17, 2008 
Reply to Office Action of March 28, 2008 
Annotated Sheet 




First Time Interval Second Time Interval 



Agarose Gel Analysis 

Lane 1: lambda Hind III marker 

Lane 2: Amp/Untreated 

Lane 3: Amp/Kinased 

Lane 4: Amp/Kinased/Ligated 

Lane 5: PCR/Untreated 

Lane 6: PCR/Kinased 

Lane 7: PCR/Kinased/Ligated 

Lane 8: 0X174/Hinf1 marker 



Figure 12 
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Figure 13 
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1 2 34 5 6 




Lane 1: Primers alone 

Lane 2: Primers + taq digested M13 DNA 

Lane 3: Molecular weight markers 

Lane 4: Primers + RNA 

Lane 5: Primers alone 

Lane 6: M1 3 digested DNA 

Buffer was dimethyl amino glycine, pH 8.6 



Figure 14 
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1 2 34 5 6 




Lane 1: Primers alone 

Lane 2: Primers + taq digested M13 DNA 

Lane 3: Molecular weight markers 

Lane 4: Primers + RNA 

Lane 5: Primers alone 

Lane 6: M13 digested DNA 

Buffer was dimethyl amino glycine, pH 8.6 



Figure 15 
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DISPLACEMENT 43 C 0UERNIGHT 

— — i \ i i i_ 



580 600 620 640 

Wavelength (nm) 



Figure 16 
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.M ' ' \\ t CONTROL 



ft / 1 



./V " \Aa, v 
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DISPLACEMENT AT 37 C OUEMIGHT 



580 " 600 bZO 640 

Wauelength (nm) 



Figure 17 



Appln. No. 10/718,391 
Amendment filed April 17, 2008 
Reply to Office Action of March 28, 2008 
Annotated Sheet 



pIBI 31-BH5-2 

f met AUG of Lac 2 (T7 Promotor region— 

IAC PROMOTOR ATG ACC ATG ATT ACG CCA GAT ATC AAA TTA ATA CGA CTC ACT ATA 

oligo 50-mer 3- tac t # aa fgc ggf era rag t'Vt aat* tar get* gag fga faf c-5' 

10 base insert 

T7 RNA Start («« T3 Promotor Region ) 
IGGG CTC ICCT TTA GTG ACG GTT AAT 
— 1>») «- T3 Start Signal 



p!8l 31 BSII/HCV 

fmet AUG of Lac z (T3 Promotor region -») T3 RNA Starr 
LAC PROMOTOR .ATG ACC ATG ATT ACG CCA AGC TCG AAA TTA ACC CTC ACT AAA /GOG 
oligo 50-mer 3'- tac t*aa t*ac faa fgc ggt* fV-10 base insert- 

{«- T7 Promotor Region ) 

MULTIPLE CLONING SITE + 390 BASE INSERT CTA /TAG TGA GTC CGT ATT AAT.... 

«- T7 Start Signal 

5'-cfa t'ag t*ga gfc gfa tra at* 



Figure 18 
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Figure 19 
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Replication Bubble 
with Nucleotide Analogs 




RNA Primer 



Primer-Dependent DNA Production 
Using Nucleic Acid Construct 



Figure 20 
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2c/2.q 



Terminal 
Redundancy 




♦ 



Hairpin Product 



Figure 21 
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Linked Replication 
Constructs 




Linked Complementary Production Constructs 



Figure 22 
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Polyfinker 
Region 




Cloning Site in Production Constructs 



Figure 23 
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ARRANGEMENT OF OLIGONUCLEOTIDE PRIMERS IN AMPLIFICATION REACTION 
1 234 56 7 89 10 

~20~ ~19~ 18 ~~V7 16 15 14 13 12 11 



Figure 24 



